Novel FRET-based assay to detect reverse transcriptase activity using modified dUTP analogues.
We have developed a novel continuous assay to measure reverse transcriptase (RT) polymerase activity. The assay uses fluorescence energy transfer measurements to detect the incorporation of complementary pairs of fluorescently labeled deoxyuridine into cDNA product. The fluorescently labeled dUTP substrates were prepared using commercially available reagents with a simple coupling reaction. The fluorescent dye pairs have significant spectral overlap which allows FRET interaction between dyes incorporated into the cDNA. Using a polyA/oligo dT primer/template, the assay can readily detect DNA polymerase activity from any viral reverse transcriptase enzyme. The reaction proceeds linearly over time, and the rate is proportional to the enzyme concentration. We used the assay to compare the thermostability of a number of wild-type and mutant viral RT enzymes. Our results indicate that the wild-type AMV (avian myeloblastosis virus) enzyme is slightly more stable at 43 degrees C than the HIV-1 (human immunodeficiency virus) or MMLV (Moloney murine leukemia virus) enzymes. The thermostability of the RT enzyme was dramatically increased by the presence of primer/template with the enzyme. We also used the assay to study the effects of inhibitors on HIV-1 RT polymerase activity. This assay may be highly useful for the identification and characterization of potent RT inhibitors which could be candidates for development as therapeutic antiviral agents.